Objectives: Hand osteoarthritis (HOA) is common but little is known about how HOA has impact on disability and quality of life (QoL).We aim to identify important domains of concern among participants suffering from symptomatic HOA in Singapore, representing an Asian socio-cultural context.
INTRODUCTION
Hand osteoarthritis (HOA) is a common disease. The prevalence of radiographic HOA ranges 29-76%. 1, 2 Symptomatic HOA was reported in 6.1-9.7% of the elderly population, 3 incurring pain, disability and impaired quality of life (QoL). Preliminary studies suggest the burden of HOA is similar to rheumatoid arthritis (RA), 4 but the true impact of HOA to disability and QoL has not been well studied. 4, 5 This is partly because it has not been clear how HOA is affecting patients from their own perspectives, and therefore it is not clear how QoL in these patients should be measured.
Although there are some existing QoL instruments used in the literature, these instruments were developed from a list of concepts selected by professionals, which did not align with the US Food and Drug Administration (FDA) recommendation of using inputs elicited from patients. The World Health Organization (WHO) defines QoL as the 'individual's perception of their position in the life context of the culture and the value systems in which they live and in relation to their goals, expectations, standards and concerns'. 6 None of the existing instruments address cultural and ethnic differences in various populations. There is only a single qualitative study from four European countries in the literature which revealed that a considerable number of concepts important to patients with HOA were not addressed with commonly used instruments. 7 How HOA may affect patients in Asia is not studied. For instance, in the Oriental life, chopsticks use was reported to be associated with an increased prevalence of OA in the interphalangeal joint of the thumb, 8 which may impact on QoL. Moreover, the perceptions of joint pain and physical disability may vary in different ethnic groups in relation to coping strategies and control beliefs. 9, 10 The degree of impact on psychological wellbeing may be affected by different social roles played by different ethnic groups. 9, 11 For example, in a previous study of our group, knee OA has a larger effect on ethnic Malays than the other ethnicities due to their need for kneeling to pray. 12 Therefore, the aims of this study were to identify domains of QoL important to HOA patients in Singapore, representing an Asian socio-cultural context; and to assess existing QoL instruments in terms of coverage of patients' concerns and applicability. The identified QoL domains would also help clinicians and researchers to develop instruments to measure treatment responses in clinical trials for HOA.
METHODS
We used focus group discussions as a method of data collection. This form of group interview allowed the participants to express their own thinking and feelings, and at the same time, interact and respond to other participants, which is essential to obtain information on patient perspectives.
Participants
We invited HOA patients who had received treatment in the rheumatology outpatient clinic at Singapore General Hospital. We included patients into the study who: (i) had a diagnosis of symptomatic HOA made by a rheumatologist according to the American College of rheumatology (ACR) Classification Criteria; 13 (ii) were adults aged 21 and above; (iii) were able to read and understand either English or Mandarin; and (iv) were able to speak coherently and provide written informed consent. We considered the number and composition of focus groups in terms of genders, ethnicities and languages, as homogeneous groups were more comfortable for patients to share their feelings and experiences.
14 As HOA affects women more, 15 fewer groups of men with smaller group size were considered. Singapore is a country with the majority being Chinese (74.1%), followed by Malay and Indian (22.6%), and others. English is the common spoken language (32.6%, 17% and 41.6% of Chinese, Malays and Indians speak English at home, respectively) while Mandarin is often used among elderly Chinese. 16 We therefore considered focus groups among Chinese women (in either English or Mandarin); and to include at least one Chinese male group (in either English or Mandarin) and at least one minor ethnic group (in English) until saturation of topics had occurred.
Procedures
The ideal focus group composition was 4-12 participants, 17 that allowed adequate interaction between focus group members and at the same time generate indepth and more diverse information than other methods, such as surveys or individual interviews. 18 We aimed to recruit 4-6 participants for each focus group session. We limited the maximum group size to six patients in order to allow each patient ample opportunities to share their ideas while allowing a diversity of opinions. However, we allowed the minimum number of two patients for groups that may have difficulty in recruitment (men and minor ethnic groups). We aimed to minimize the input from the moderator, 19 to encourage more patient-related content. We followed the focus group procedure recommended by Krueger. 14 Based on the phenomenological approach to study the experience of patients, 20 the interview was designed to be open-ended. It proceeded from the most general to specific questions, minimizing the influence of moderator probes. In each focus group, the moderator asked open-ended questions on how HOA affected their lives and emphasized that the topic of the discussion was the impact of HOA per se. Each focus group discussion lasted approximately 2 hours, led by an experienced moderator and facilitated by a note-taker. The first 60-minutes focused on HOA-related impacts on QoL, and the first question for discussion was: 'In general, how has having HOA affected your lives.' Subsequent questions focused the discussion (30 minutes each) on the three broad domains of physical, mental and social well-being according to the WHO definition of health as a state of physical, mental and social well-being. 21 All focus group discussions were audio-taped and transcribed verbatim, with subsequent translation into English. At the end of qualitative focus groups, patients filled a standardized questionnaire on socio-demographic, existing OA specific or generic instruments for HOA in either English or Chinese according to the spoken language used in the focus groups. The existing instruments for comparison were Functional Index for Hand Osteoarthritis (FIHOA), 22 Modified -Score for Assessment and quantification of Chronic Rheumatic Affections of the Hand (M-SACRAH) 23 and Health Assessment Questionnaire -Disability index (HAQ-DI). 24 Patients were asked to rate on the relevance and importance of selected areas of life after the focus group discussions. All study procedures were performed in accordance with the ethics standards of the responsible committee on human experimentation and with the Helsinki Declaration of 1975, as revised in 1983. The study protocol was read and approved by the Centralized Institutional Review Board of SingHealth. All patients signed an informed consent prior to participation.
Data analysis
Focus group and interview discussions were voice recorded, transcribed verbatim and analyzed using thematic analysis. 25 The open-ended discussion guide and data-driven analytic methods adopted in this study were based on elements of the grounded theory to encourage development of conceptual frameworks that were derived from participant input, rather than existing concepts. 20 We analyzed the data through the process of open coding, axial coding and selective coding. First, two experienced coders independently coded the transcripts to generate initial codes that lead to greater understanding of categories -a process known as open coding. Next, the coders found the relationship of initial codes and combined them into categories and subcategories through the process of axial coding. The codes generated a coding schema comprising five fields (code title, definition, examples, guidelines for use and relationship to other codes). Through an unspecified number of rounds of consensus meetings, as facilitated by an independent psychologist trained in qualitative research (LW) the two independent coders then created a code book, which was then used as analysts code subsets of transcripts. The iterative process of independent coding and consensus meetings by the two independent coders and the psychologist continued throughout the whole data analysis process until both coders were satisfied that the codes could be consistently applied. The codes were then independently applied to all of the transcripts, and coding discrepancies were resolved at a final consensus meeting. Team analysis reduced bias associated with individual interpretation and increased study rigor. The final output of thematic analysis was a list of themes descriptive of QoL domains and their constituent subthemes, which elaborated on the scope of the domains as discussed by patients.
Mapping of themes and subthemes to OA-specific instruments
We compared the themes and subthemes identified from our focus group with items from three HOA-specific and one commonly used generic instruments for hand function. The existing instruments included for comparison were FIHOA, M-SACRAH, Australian/Canadian Hand Osteoarthritis Index (AUSCAN) 26 and HAQ-DI. Content gaps were identified when subthemes and domains elicited from focus groups were not addressed by any item from these existing sources.
RESULTS

Subjects
Twenty-six patients with symptomatic HOA according to the ACR Classification Criteria participated in seven focus groups. Two and five focus groups were conducted in Mandarin and English, respectively. Table 1 shows the number and composition of focus groups in terms of gender, ethnicities and languages. Table 2 presents the characteristics of the participants. Table 3 shows the domain and subthemes generated from qualitative data concerning QoL of HOA patients and some examples of quotations for areas not covered or under-represented by the existing instruments. Broadly, the participants described the symptoms of HOA and how HOA affected their physical activities, psychological well-being and social aspects of life.
Domains obtained from focus groups
Symptoms
Patients often complained of symptoms of pain, stiffness and swelling. Pain was the most common symptom, mentioned in 24 out of 26 patients. Detailed descriptions of pain of different types, intensity and in relation to movement, were revealed. The participants generally did not perceive the symptoms as constant. They acknowledged the variability or fluctuation of one or more of those symptoms within a single day or over the week. Quite a few patients described morning pain and stiffness that changed in severity during a single day and infrequent swelling throughout the week. Many patients reported worsening of pain with weather, particularly on cold and rainy days. Several mentioned worsening symptoms in association with certain foods, such as bean products, seafood, salty biscuits and food with 'cool' properties in the Chinese culture. 27 Limitations in physical activities
The participants described how their ability to perform daily activities was affected by the HOA. Loss of grip and pinch strength was often mentioned, and they described loss of agility, clumsiness of the hands and they kept dropping things. Hand disability affected the performance of small tasks in dayto-day living of the participants. They frequently spoke of difficulty in 'opening jars/bottle drinks', 'tearing off food package' or 'using scissors'. They had difficulties in dressing, such as 'zipping', 'buttoning', 'tying shoe laces' and 'fastening bra.' HOA greatly interfered with their ability to do housework, including shopping for groceries, preparing meals, doing laundry and cleaning the house. For instance, a 55-year-old woman described difficulties in the Chinese style of quick frying in a wok, which is needed in cooking authentic Chinese food. Eating with cutlery was reported as another challenge. Several participants referred to numbness, pain and difficulties in eating with chopsticks: they had to put the chopsticks down and rest inbetween their meals. Participants who used to eat with hands also complained of hand pain and difficulties in pinching and holding the food to put to the mouth. Hand osteoarthritis also affected rituals and religious practice. Participants spoke of the difficulty in prayer practice as their hands were painful and not strong enough to push themselves up from the floor from the kneeling position in prayers. Hand disability not only affected participants' daily physical activities, but also restricted their participation in leisure activities, such as using the keyboard and mouse for internet surfing, flower arranging, baking and sewing. Many participants described the need to change their ways of doing things or their work flow. A few women described drip-drying clothes or towels instead of wringing them. A few mentioned buying new types of clothing or devices for daily lives. 
Impact on psychological wellbeing
Hand osteoarthritis symptoms had prominent effects on the patients' psychological responses. Quite a few patients reported frustration coming from difficulties in doing small tasks. They also reported being irritated or angry when in pain. In many circumstances, what affected the psychological status of participants was not just the disease itself, but also coming from the feeling of not being understood. They reported that others' perceptions of their illness were not serious and were considered minor. There were two patients who described suicidal ideation and attempts at some point in their lives, either directly or indirectly as a result of the symptoms and disabilities incurred by HOA. Aesthetic concern was a salient factor related to their psychological status, especially for female participants. They expressed their concern and embarrassment about their deformed hands. One woman described embarrassment while eating together with her friends. Worrying about the prognosis was frequently voiced; many participants raised worries about the progression of deformities to other fingers.
Impact on social life
The physical, psychological and social effects of HOA were interrelated. A 58-year-old woman stated that she used to go out with friends, but then 'have no heart to go' and 'just want to sit at home'. Participation in various family roles is affected, including taking care of aging spouses and young grandchildren. One participant expressed loss in confidence to take care of grandchildren, another expressed deep grief in being incapable to act as a grandmother who cooks the grandchildren's favorite food and that had affected family gatherings.
Our qualitative study revealed that HOA affected work productivity. Six participants (23%) mentioned that as a result of their HOA, they were absent from work, took no-pay leave, needed to change their work duties and even quit their job or could not participate in profitable activities. A patient who was unable to organize heavy and frozen items in a supermarket said: 'To me, the impact is very big, at least I cannot work.' A 62-year-old administrative assistant was on no-pay leave as she could not type fast. She said: 'Usually, they will want you to be fast, then how to be fast? Cannot! They have target deadline on this thing.'
Other important areas
The patients revealed various ways of managing HOA symptoms and the impacts on their life. They sought 
Concepts covered in existing instruments
Fifteen of all the 43 subthemes (34.9%) were contained in at least one existing HOA instrument ( Table 3 ). The existing instruments covered pain and stiffness, but lacked the detailed description of pain, its intensity and relation to environment. The symptoms of swelling were not included in existing instruments. While AUSCAN had items on stiffness in the morning, only M-SACRAH incorporated symptom fluctuations within a single day; symptom fluctuations with other factors were not included in the existing instruments. Most of the categories regarding functional impacts were covered in the instruments; however, the need for changing ways of doing things/tasks was not covered. Problems using keyboards, mouse or other electronic devices, and the effect on religion practices, were emerging areas in the current study. Furthermore, none of the existing instruments covered impacts on psychological or social 
Rating of relevance of pre-selected domains
Of the seven areas of life identified from existing scales and the literature, 'pain and other symptoms' were rated as 'highly relevant' by the largest proportion (58%) of patients (Table 4) . 'Emotion health/mood' (30%) and 'physical function' (23%) were next most frequently rated as 'highly relevant.' Although not rated high by most, nearly one-quarter of participants rated self-image and social life as 'highly relevant. ' 
DISCUSSION
This study demonstrated that HOA affected various domains of life of patients. Pain and hand disability are major problems in HOA patients, which are consistent with previous studies. 4, 5 Our qualitative study revealed detailed description of pain and intensity and variability with time, movement and environment. In addition to limitations to physical activities, we identified the need to change ways of doing things and the inability to perform or enjoy leisure activities as new domains. We also identified the domain of psychological impact and limitations on social roles as important domains that are not covered by existing instruments. The results also highlight the aesthetic concern among HOA patients, particularly among women.
A recent qualitative study among subjects with HOA from European counties, which is also the single qualitative study in HOA, noted similarly that many important domains were not well covered by existing instruments. 7 Other similar findings from our study as compared to the European study included different qualities of pain, aesthetic concerns, reduced leisure activities, need to change habits, and psychological impacts. Our study further revealed hand dysfunction in the Asian perspective, such as difficulties in ing the Chinese quick-fry style, eating with chopsticks or even with hands, and the practice of rituals and prayers. We identified family role participation as an important domain impact on QoL among our patients. Although caring for grandchildren was an affected area for patients in Europe as well, 7 it might be of particular importance in the Asian context because of the tradition of involving grandparents raising grandchildren. 28 Our study results drew attention to the psychological impact among HOA patients. The result that HOA patients had impaired mental health was in line with earlier research. 4, 5, 7 They had frustration, coming from difficulties in performing simple tasks in life. They felt not being understood as people perceive HOA as not a serious problem. They also had low moods as a result. Two participants even reported having suicidal thoughts at some point in their lives, directly or indirectly related to pain and hand dysfunction. Psychological impact as an important domain that has been neglected for patients who suffer from HOA should be explored and included in future instruments developed to measure QoL for HOA. Another remarkable finding in our study was the impact on work productivity. Although less than half of our participants were at work at the time of interview, a quarter reported reduction in work productivity. As people work to an older age in an ageing society, the impact on work productivity would be an interesting topic to explore in order to lengthen individuals' productive ages, as well as preserving the labor force in society. Working with a computer or electronic devices may be an important activity in the modern society and also in the workplace, which suggests the adaptation of devices for the ageing population, to keep abreast with the times would be necessary. 7 Although not the focus of this study, numerous unmet medical needs for patients with HOA were revealed.
There are a few limitations to our study. First, we have a relatively small sample size for men and minor ethnicities. The low percentage of men in our participants is compatible with the significant lower prevalence of HOA in men compared to women. 15 Another limitation is that we could not recruit Indian participants despite a prolonged recruitment period. Although Indians represent a smaller composition in the population in Singapore, 16 it will be interesting to include their perspectives. Finally, the domains for the rating of relevance were pre-selected from a literature review, and were not derived from patient data or prespectives. Ideally, the domains for rating should emerge from the qualitative findings and they should be rated in a larger sample.
CONCLUSION
Numerous domains important to patients with HOA are not well covered by existing instruments. Levels of pain, psychological impacts, impacts on social roles and aesthetic concerns are domain gaps identified in our qualitative study reflecting the Asian perspective. Several areas are specific to Asian lifestyles, including difficulties in cooking, eating with cutlery, ritual and prayer practice. The impact on family role participation is highlighted. The domains and subthemes we International Journal of Rheumatic Diseases 2017; 20: 1105-1119 identified will be important for the development of instruments to measure QoL outcomes in clinical trials for HOA.
